Some of the available agents are Admira Protect, VivaSens, Gluma desensitizer, seal and protect varnish, MS Coat, Clearfil SE Bond, Cervitec plus, and G Bond. Most of these are HEMA and glutaraldehyde based. The present study has been designed to comparatively evaluate and compare the effects of Gluma desensitizer (aqueous solution of 5% glutaraldehyde and 35% HEMA), VivaSens (protein precipitate desensitizer), and MS Coat commercially available as MS Coat ONE (methacrylate-co-p-styrene sulfonic acid called as MS polymer and 1% oxalic acid) on dentinal tubule occlusion under scanning electron microscope (SEM) after their application on dentin for the treatment of dentinal hypersensitivity.
MaterIals and Methods

Gluma desensitizer
® (Kulzer), VivaSens ® (Ivoclar Vivadent), and MS Coat ® (Sun Medical) were used in this study. Thirty teeth were collected from extracted sound maxillary premolars stored in normal saline. The root surfaces of all the teeth were scaled with an ultrasonic scaler and thoroughly planed with #5-6 Gracey curette (GDC). The coronal portion of the root and the apical third of the root were removed. The middle third portion of samples was grounded by a straight bur to remove the cementum layer and expose the dentinal tubules, so that it simulates the hypersensitive teeth. Samples were sectioned mesiodistally with a diamond wheel disc bur to obtain 30 buccal and 30 lingual surfaces.
Chemical treatment of the dentinal blocks
All the samples were kept in 17% ethylenediaminetetraacetic acid for 40 min in order to completely open the dentinal tubules. These blocks were ultrasonicated in distilled water for 12 min to remove the residual smear layer.
Preparation of samples for scanning electron microscopic study
Following the chemical treatment, all samples were dehydrated in a graded series of ethanol (10%-90%) for 30 min each and finally in 100% acetone for 30 more minutes. The samples were randomly divided into four groups.
• Group 1 -10 samples were coated with Gluma desensitizer • Group 2 -10 samples were coated with VivaSens • Group 3 -10 samples were coated with MS Coat • Group 4 -10 contained 10 samples each of the contralateral parts of samples coated with Gluma desensitizer, Vivasens and MS Coat on which no desensitizing agent was applied. which acted as controls.
The samples were dried and mounted on metal stubs, and inserted in SC7640 sputter coating machine, the samples were sputter coated with 25 nm of gold for 10 min. All the specimens were examined in a POLARON-SEM at a magnification of ×3000, and photomicrographs were evaluated to assess the opening of dentinal tubules in the controls and occlusion of dentinal tubules in their contralateral parts coated with the desensitizing agents, as shown in Figures 1-4 . The mean score of tubule occlusion by the three blinded reviewers was taken and used for statistical analysis. The results obtained were statistically analyzed by nonparametric (NPar) test. 
Scanning electron microscope scoring
After observing the SEM images at a magnification of ×3000, the images were assessed independently by three well-trained blinded reviewers to score the level of tubule occlusion (on a categorical scale of 1-5), in accordance with the tubule occlusion classification scoring system: [6] 1. Occluded (100% of tubules occluded) 2. Mostly occluded (50-<100% of tubules occluded) 3. Partially occluded (25-<50% of tubules occluded) 4. Mostly unoccluded (<25% of tubules occluded) 5. Unoccluded (0%, no tubule occlusion).
The mean score of tubule occlusion by the three blinded reviewers was taken and used for analysis.
results
All test groups showed significantly more tubule occlusion as compared to their respective control groups upon intragroup comparison, as given in Tables 1-3 . 
dIscussIon
Dentin is a porous, fluid-filled, mineralized tissue which comprises of dentinal tubules that contribute to penetrability. Attrition, erosion, abfraction, and gingival recession contribute to loss of enamel and cementum so that dentinal tubules are exposed to the oral environment, causing hypersensitivity. [7] Management of painful dental problems such as dental hypersensitivity has been very difficult for many years, and this has created a major problem. [8] Successful treatment regimens which can provide rapid, long-lasting tubule occlusion and resistance to the challenges in the oral environment are needed. Occlusion of dentinal tubules is a very effective approach currently used in the treatment of dentin hypersensitivity.
In this study, an effort has been made to evaluate the dentinal tubule occluding ability of three desensitizers: Gluma desensitizer, MS Coat, and VivaSens and to compare their occluding abilities. Thirty samples were collected from extracted sound maxillary premolars and stored in normal saline. The premolars were selected because the most frequently affected teeth with sensitivity are premolars (68.8), followed by molars, canines, and incisors. [9] Only vital teeth were included in the study. The teeth which had caries, fractured, having periapical infection or nonvital teeth, with any developmental malformation, with wasting disease were excluded from the study. The root surfaces of all the teeth were scaled with an ultrasonic scaler and thoroughly planed with #5-6 Gracey curette.
The study design was similar to the study carried out by Pathan et al. [10] All the specimens were examined in a POLARON-SEM at a magnification of ×3000, and photomicrographs were evaluated to assess the opening of dentinal tubules in the controls and occlusion of dentinal tubules in their contralateral parts coated with the desensitizing agents. The evaluation of SEM images was done by three blind scorers in order to reduce bias, in accordance with the tubule occlusion classification scoring system as reported by West et al. [11] The same index A mean of 3.10 ± 0.61 was seen in Gluma test group as compared to mean of 4.60 ± 0.50 which was observed in Gluma control group. This indicates that statistically significant amount of tubules got occluded after the application of Gluma desensitizer. This may be due glutaraldehyde present in Gluma desensitizer which is a biological fixative which occludes the dentinal tubules as an effect of the reaction with plasma proteins from dentinal fluid.
[12] A mean of 2.27 ± 0.58 was seen in VivaSens test group as compared to mean of 4.50 ± 0.51 which was observed in VivaSens control group. This indicates that a statistically significant amount of tubules got occluded after the application of VivaSens desensitizer on the samples. This may be due to the presence of polyethylene glycol dimethacrylate in VivaSens desensitizer which triggers the precipitation of plasma proteins in the dentinal tubules.
[13] [14] 
conclusIon
Within the limits of this study, after comparing the three desensitizing agents and control group, it was concluded that all the three desensitizing agents were effective in the closure of dentinal tubules despite their different chemical compositions and application procedures.
On intergroup comparison between Gluma desensitizer, VivaSens, and MS Coat, it was found that MS Coat had shown better results in the closure of the dentinal tubules, followed by VivaSens and then Gluma desensitizer.
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